Case Report
Introduction
M aple syrup urine disease is a disorder characterised by the accumulation of leucine, isoleucine, valine and toxic metabolites in the blood and urine as a result of defects in the branched-chain alpha ketoacid dehydrogenase enzyme, which has a role in leucine, isoleucine and valine decarboxylation. The incidence rate of maple syrup urine disease, which is an autosomal recessive inherited metabolic disorder, is 1:120,000 live births. This disease, presenting with an odour similar that of maple syrup, is one of the common metabolic diseases in Turkey. If patients who seem healthy during birth are not treated, neurological pictures, such as ataxia, hypertonia and seizures associated with acute and chronic brain dysfunction, can develop (1) . Any stress factor, like infections or surgical interventions, can lead to severe conditions, including ketoacidosis, hypoglycaemia, hyperammonemia, rapid neurological disruption, cerebral oedema and death, in this group (2) . In our case report, anaesthesia management was discussed for a 3-month-old patient who was diagnosed with maple syrup urine disease and who would undergo peritoneal dialysis.
Case Presentation
In the last biochemical examination of a patient who was born as the first live baby from the fourth pregnancy of a 35-yearold mother, with a weight of 2450 g, and who was diagnosed with maple syrup urine disease as a result of examinations carried out due to hypoglycaemia attacks that she had at the age of just 14 days, the ammonia concentration was found to be 144,15 µg dL -1 (19-102 µg dL . It was decided that a peritoneal dialysis catheter would be installed under emergency conditions by a paediatric surgeon for the patient, whose ammonia level had not decreased during the follow-up performed by the paediatric clinic. The 2-month baby girl was 3 kg and 49 cm, and she was found to be below the 3 rd percentile according to age and gender. In the sampling of preoperative blood gas, mild metabolic acidosis was observed, independent of respiratory compensation (Table 1) . After obtaining written informed consent from the parents, the patient's electrocardiography, non-invasive blood pressure, peripheral oxygen saturation (SpO 2 ) and body temperature were monitored on the operating table. Infusion of 10% dextrose, diluted with 0.9% NaCl at a proportion of 1:3, was initiated as maintenance fluid. The patient was induced with 8% sevoflurane and successfully intubated with a 3.0 tube without a cuff. Remifentanil was administered at a dose of 0.5 µg kg -1 , and maintenance of anaesthesia was provided with 3% sevoflurane and N 2 O/O 2 (50%/50%). During surgery, blood glucose and blood gas sampling was carried out. The vital signs observed were as follows: systolic blood pressure 74-87 mm Hg, diastolic blood pressure 37-48 mm Hg, pulse 110-135 beat min -1 , SpO 2 96-99%, body temperature 36.3ºC and 37.2ºC and end-tidal carbon dioxide pressure 35-40 mm Hg. The operation lasted for about 45 minutes, and the patient was taken to the recovery room after being extubated without any problem. As in the preoperative sampling, mild metabolic acidosis, independent of respiratory compensation, was observed in the intraoperative and postoperative blood gas sampling ( Table 1 ). The fluid regimen that was initiated preoperatively and maintained intraoperatively was continued. The patient was followed up for 15 minutes. Her haemodynamic findings were normal, blood glucose was regulated and no complication developed. Then, she was transferred to the patient service.
Discussion
Evaluating the perioperative physical, biochemical and clinical condition of patients diagnosed with maple syrup urine disease is important for the anaesthetic approach.
The disease can be grouped into classic and variant forms. The classic form is associated with the absence of enzyme activity, and therefore, it includes the most severe biochemical and clinical picture. In the variant forms, the clinical and biochemical picture also varies in parallel with varying levels of enzyme (3) . Patients having the classic form are normal during the first week of birth. However, in the following days, ketoacidosis, malnutrition, vomiting, lethargy, hypo-or areflexia and hypertonicity and laxity periods within the first week of life can be observed. The reason for the occurrence of these symptoms at the end of the first week is that it can last for about a week the leucine and 2-oxoisocaproate to exceed the critical concentrations of blood and tissue levels. If this increase is not identified and treated in a short time, the patients can die within a few days or weeks. Permanent brain damage and early death can be prevented with early diagnosis and treatment (4). In our case, hypoglycaemia attacks and symptoms developed on the 14th postnatal day, and the diagnosis of maple syrup urine disease was established with metabolic acidosis. In the evaluation of symptoms, it was detected that the disease was consistent with the classic type.
The treatment of maple syrup urine disease is two-stage, and it consists of therapy of acute seizure attacks and long-term nutrition therapy. The aim of the treatment in the acute period is to remove branched-chain amino acids and their metabolites from tissues and body fluids. Peritoneal dialysis is the most effective treatment method and should be performed immediately. Nutrition therapy should be lifelong in patients with maple syrup urine disease. If nutrition therapy is initiated early, the level of brain damage can be reduced to a minimum. Particularly, plasma leucine concentration should be kept at the lowest level, and the essential amino acid leucine should be given in the diet (5).
The anaesthetic approach to patients with maple syrup urine disease should be realised with the choice of a special technique, but the identification of the surgical and anaesthetic effects on metabolism is much more important. Amino acids are released from muscle proteins as a result of insignificant diseases, such as vomiting, diarrhoea and fever and other stressful events leading to a catabolic state. The leucine concentration increases with the accumulation of branchedchain metabolites. Furthermore, malnutrition with infection can accelerate this condition. Accelerated catabolism causes branched-chain amino acids to reach a neurotoxic level, and a rapid hypoglycaemia attack can be seen with contractions. It is important to obtain normal leucine concentrations. In the presence of malnutrition and poor hydration, this concentration can reach high levels, which can increase morbidity (6).
In patients with maple syrup urine disease, the correction of existing acidosis and dehydration by using intravenous fluids preoperatively is significant. However, it should be kept in mind that the fluid regimen that is used can lead to severe hydration, increased intracranial pressure and cerebral oedema (1). Riviello et al. (7) reported cerebral oedema-induced mortality of four paediatric patients with maple syrup urine disease. The use of hypertonic glucose solutions leads to increases in oxygen consumption, CO 2 production and noradrenalin excretion and constitutes an additional stress factor for the patient. Therefore, fat emulsions can be preferred for glucose loading without causing hydration and haemodilution. On the other hand, hypoglycaemia episodes can occur in these patients. It is presumed that an excessively high leucine concentration plays a role in this low level of blood glucose. Although it has been revealed that a high leucine level affects the transport of glucose in the intestines or increases insulin levels, its mechanism is not clear. Follow-up of glucose in these patients is an important issue (8) .
There are no data showing that any anaesthetic agent is contraindicated in patients with maple syrup urine disease. However, it is important to choose the drug or method in accordance with the surgery that will be performed or complications. The drugs that can cause convulsions should be Turk J Anaesth Reanim 2014; 42: 355-7 avoided in patients having neurological complications. In the cases presented by Kahraman et al. (1), ketamine was preferred for the first patient, who was to undergo a short orthopaedic operation, because of the absence of neurological complications. The second patient, who had planned to undergo dental surgery, was administered general anaesthesia with propofol due to the presence of neurological complications. Garcia et al. (6) provided induction to a 6-year-old patient with a supracondylar fracture by using ketamine and mivacurium, and they assured maintenance by remifentanil and sevoflurane (6) .
In maple syrup urine disease, the technique of anaesthesia should be individualised according to the type of operation and complications associated with the disease. The applications that will cause elevated intracranial pressure should be avoided, since most patients have convulsions and cerebral oedema. Anorexia and vomiting can rapidly progress to lethargy, ataxia and seizure. Patients displaying susceptibility to hypoglycaemia are hypovolemic due to poor nutrition. These patients should be given sufficient fluid therapy and followed up for blood glucose. The preoperative nutrition regimen should be followed carefully, postoperative nutrition should not be delayed and precautions should be taken to prevent vomiting.
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